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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To greatly reduce ON resistance 
without increasing the area of an element, by forming a first 
conducting type drain layer on the surface of a high resistance 
semiconductor layer, and forming a first conducting type 
semiconductor layer of a low concentration of impurities on 
the surface of a high resistance semiconductor layer in 
contact with the drain layer. 

SOLUTION: A p-type high resistance layer 31 is formed on a 
p-type substrate 1 1, and a p-type well layer 13 is formed 
selectively on the p-type high resistance layer 31. On the 
surface of the p-type well layer 13, an n-type source layer 14 -<S 
is selectively formed in a stripe form. On the other hand, a 
stripe-shaped n-type drain layer 15 is formed in parallel to 
the n-type source layer 14 on the surface of a p-type high 
resistance layer 31 at a position separated from the n-type 

source layer 14. And an n-type resurf diffusion layer 32 of a low concentration impurity is 
formed on the surface of the p-type high resistance layer 31 between the p-type well layer 
13 and the n-type drain layer 15. By doing this, the ON resistance of an element can be 
greatly reduced without increasing the area of the element. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] ' 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



(i9>B*EM9ftjr (jp> 



(12) & §§ ftfr & g (A) 



#M¥11- 103058 

(43)&HB ¥^11^(1999)4^130 



(51) IntCl. e 
H0 1L 29/78 



OWE* 



F I 

HO 1L 29/78 



3 0 1V 
3 0 1W 



m&m$L »*«0*9 FD (£19 H) 



(2i)as#^ 



(22)tBSB 



ftWWl 0-199546 



^JEfilO^ (1998) 6^300 



(31) «5fctfcfe®#*» ^¥9^206931 

(32) «5fcB ¥ 9 (1997) 7 £31 B 

(33) «5fetS±5gB B*(JP) 



(71) tHSA 000003078 

#^fi&/fii$Tfj^K»/ri»r72#J6 

(72) 3W jllD 

(74)f^gA #3± (fl-6£) 



(54) BH!®«ft] ¥3S&gB 

(57) imm] 

H^yf 1 .6$-elVtnl!J f— 7i£ftS:S3 2£nM 
ShJgfctJIl 2<D«ffi^^1-5 0 



13 14 p id i 



16 17 18 




Page: 2 



^^¥11-103058 



-©^ ^^mvmmcmm?- vmmm\cmLxmw.ttj 
«Kswwii*j* <*nfc£ 1 gas© k w^ii, 

mil2ia5&ffi¥&ft8©«ffiKHul2 KwfVlt-SSUT^ 
: ^*iE«,S©^ l i 5 r. 

w t 3 39*1 l K:jEtt©¥$*3S*. 

3 ] ffi£ffiJ&^$#Stt$ l 5 » 

M3aj£**&*M*£w!B l *aSto¥-*fWBli:fr7-fc y h 

[w*«4] -^ma©*®^^® 

bmE^- hUffilis ffiflfiy- 9 <t>J?tM6i»£ 

LT\ mm*7-t ? MP-klC^-C-JiS LTV 5 r t 

« I? hJ IE h t ( " ft L TSfclfo! '.ffM $ ixfc* 



:ot7ty hg©iiB7l>ib^©;&*©ffi£;£T-iSU 

-4»OHufEy— hlllUEfcjlH U«J ixfcSS 2 ©?t© 

©3? i *ss!© k w vm t , 

is 

$ tifc^ i iti©3: ; j, ^ g tj'«t u?^ 2 j$na©-<- 
tr«*T»c »fi£ $ ixfe^ l ^*M©«I)A*« * $ ib i- ft 

t ©rate ^^^^[^icffi^sofcavMcWTtcga 

JIJ U T $ n T 1/ ^ w 1 5r «T» t r 5 II * JS 1 ft V > L 
M*«7©^-fn*>^IE«©¥*^So 
[W*JS9] MffE^WPBlPBlts 0. 0 i~0. 8 u m 



[000 1] 

9 S mcmMMO S F E T tr»JLifc¥#{MSWCHi- 

[000 2] , 

14*. 8 V~6 0 V6£<pjj£»fflC:|3tt 

[0 0 0 3] Bl4 6ltr©fll©filSMOSFET©fl|fiE 
Sr^-t3p®@T*fc«5, HI 4 7 li@ 4 6 ©4 7 - 4 7^ 
m»ffi[§IT-*>5„ :©SlMOSFETt'li, P S%| 

i ^fiiris^iz pl?> 1 /i'l 2 p 



Page: 3 



^P^¥H-103058 



-CV£ 0 pS^;uf2±i:TnIKK>'i 3frt>%t 
[0 0 0 4] n® Kl^><^S3 t nfy- ^§4^0 

p S * 31 /Hi 2 jfc \c h KRK 5 as jgjfi $ v > ■ 
5 0 n® KW>i3ii:iiKW^S«7W*h 



[0 0 0 5] r<£>1HSMOSFETf}, &TO£?fc 
[0 0 0 6] KW>»«7lCiE«JE, y^lS8C 

y-*s 4 a^sees^ itniK w >® 3 kan 

[0 0 0 7] : O ± 5 «MO S F E T ^^tS(D^ 
&^&ffi#*S5#£ifi«>5 0 ZCOftfy ISMOSFE 

[0 0 0 81. 3 0 V t ^ 5 ISSSSEO^MM 

OSFETfll ^VffiStriU OmQ - mm 2 SgfTCfc 

10 0 0 9] 

[■0 0 10] 8ISMOSFETIi*B(D^m»E 
[0 0 1 1] *^«±EHtB$:%itLT>j:$ilfct© 

[0012] ■ ' 

[ i&ffl * 5 fc * © # © ] 



&mt*m7t.x^z>~kz®®.k-tz a 

[ooi3] WEK jgfit^^lli* 2 ^ 

[0 0 14] #3gWK#3^2<£^#3£SlA, 

ixfcSI l j£13!©;t:7-tr y Hi, i©>71r y © 
, mfia^7ir y h Jf J; "9 fcj«**fi**f£©81 WIS© K 

[0 0 15] *3gW(C«SSS3©¥i*#&att, 

ffi^e> ; e©ji i t , rojt$*-e)tLfcB 1 ©if rticy- 
^xfc»2^ma©i7*^t. z.<ov **m<ommz.m 

- h JfeS^m i: Stra l>OgJ*£ivfcjB 2 ©ig©HE. fflffi^ 
S© KW^lt, BulS^2(D?#[^(cSi« , )iA*ti/c KU 

[0016] y-M6»Si»)' 



[ooi7] ttmicmstR 4 <o¥mtt&mtty 



[0 0 18] rr?, iltaLfciSfc. *y±yYmz 

[001.9] /q^-7F7>^?^Jf)l;^ 
afcWK^j$£ftfcSSi*SS!©3:* s^Jf:}3J:TJ<SfS2 

* « *-$ts®MT\zM&L $ nfcss i *H3ios&<fc 

[0 0 2 0] iHejO|g,l~^4W^^g{C*5V^ 

"C, kw >Hiiy-^si:i»&spni'fM$n v mum 

£ftT^3.::i:;$ ; #£U\, i«0[SiIli > 0. 0 

1~0. 8 ymt-$)5; iW* U\ 

[00 2 1]' [tfUH] (»Ml~5) tin 

[00,2 2] SbK, #36$ (»*Sl~5) tlii.- 
[0 0 2 3] K«fc*ltf. 
[0 0 2 4] *fc, (»**2) l^tjxtf. ^ 

y hJP©*BK»fiK*ix5lPa[Ji4S»<40, 

[0 0 2 5] St (»#*3) Ciiitf, *7 

."-try hJiSHix., -co^-^iry hSco^Blc^bfc^ 
2tf)«<£>jgtc KM>|JMU £6C:S? 2 

[0 0 2 6]'S7t. (H#*4).CJ:ixtf, 
y T *s a <r> f - -v- * /Hg ft T'jc 5> J£ /> o T _hf 



Page: 4 IfBH^Pl 1-103058 

[0 0 2 7] 

(« i (DMI&mm) M l te#38W<p^ l ©ISfcgtgfc 

ffiSfltS h l^yfMO S F ETCDtS^Sr^f ¥EEIX-fe 
0, 0 2 (a) (id 1(7)2 A- 2 Aft^SSfffiH^fco 
T. 02 (b) «ai02B-2Bj»^MWrffiigr-S) 
5o iW«iH^yfMOSFETIl pllfil If 

2±^lia^Wi-^ f7^ttl:pS!?x;vli 3 

ngy^n 4^e>anfcffiB^>nSBiifiK:«i 2* t 

10 0 2 8] nSKW>Il 5 ©JSttd* C> n MSteSt 
112, pS^xAi 1 3StFnSy-^I 1 4(7)835 

-*JI 1 4£tf nSKUrf ^1 1 5 t [iE^-rS^frtf) 

(10 0) E^ffiffloIffiT*fc5o 

[0 0 2 91 St Ki^-fv-y— ^M<o*raffi«xt^ 

nSKW>I'i 5flc|j: KW viH2 o^M^ft 
[0 0 3 0] atic, :oJ:5 4:ffia h i/yfMOSFE 

T 

[0 0 3 1 ] Stjili[53^{^s K u-Y >-S:S 2 0 (cESiffi, 

pS^x/Hl 3^^->Sffil 8i:»lt*ffi*na 
tK*5L, SWnlV-^il 4^bSteiS:*.Lt 
nfiiK»SL«l 2lCftA$tL. n MSffitnJl 1 2 * £ n 

i 

[0 0 3 2] ^.tDt^, nSSififill 2 f fcM->f 1 
e'.Zj&oTrtttS^-t^/ViSJBj**^ 0 2 (b) 

,[0 0 3 3] i3l«iM/>f"MOSFET 



m-tmx-hZ> 0 a*-f-5J:5K, ' H>v^HI«W-2as»£ 
<- 4 5 V \ WiEIJ^ 9 <£>^ ^ JP+ 5 <Z> 

0. 8-0. 0 1 ^m^Brti-feSi: 3\ Jtl/faVift 
U 0. 0 1 jtimETF© hU^f"WIWJ±, ^i^M^Stl 

[0 0 3.4] ftib\ a*O30VRff©fl!S^l/-rtM 
OS F ET<D^>ffifttte4 OmQ • mm'2 T*$?«9. 
OSEM h UyfMOSFET(Oty)gti(j;3 OmQ ■ m 
m2T*fe5o- . 

[0 0 3 5] *3gn^ff 5«S h l/>fMO S F 

<£>pj;fr£0. 1 /imifiltflClmQ • mm2 
ffl^T*#5o ^ ^ffl[Ji%5feOSJS! h 1/yfMOSFET 
©1/1 OEAT^fcSo .*'fc. h i^>^PflliW2 t.h y- 

UV'f-MOSFET.O^-^JgSi^.O. 3mQ 
■ mm2 ffi^SIfVyfMOSFET'm 

• * * * » 

[0 0 3 6] r © J; ? . h i/yf M 

O S F E T^[3— ^tfeo h U^fcfflv^ifciKSMO S F 

[0 0 3 7] *%W\CffiZ>ffiM b U>fMO S F 

ETft, -Mftll h MO S F E T^a 6 0 V 

OS FETIi, h ^>^R|©RIIHSrSlfo"efc/hS < "C* 
[0 0 3 8] Witf, aiH/i>fMdSFETtll 

^S^fcSo- -t; IS hl/yfMOSFETTU 
[0 0 3 9] iIH/>fMOSFETCio^T 

l±, rcpffl^^^v^fc* h u:/ffB e IRiW2 5:0.. 1 ju m 
[0 0 4 0] ±ifiUfcJ;5l-**lli*IIHr3:Jxtf, 

(« 2 (^jjj^Jg) 0 5 {i*^P^^)^ 2 <D3gft^jBfc. 
t£5$(M MO S F E KOftS^tMB-efc 



Page: 5 WBH¥l 1-103058 

9, 0 6 (a) ii@5CO6-A-6Aj&^fi»rB0-efco 
T\ 06 (b) B15©6 B- 6 B^miSfEIHT'fo 

£ Q H5&WH6lct5^rgll tra-a^icttra-s-g- 

[oo4i] *iijfijKtt«4, is i (DM&fm<omm^ 

[0 0 4 2] w^i9 4ffi^ci-cttL«, fSl.OHltJgfll 
W 2 t Lfc 1 1 ; # hl/yf 1 6 *Lfc n SffilSft 

li 2^ft^iiottygS«Wi:ei* 

5811 h U.yf MO S F E TO«j* Sr*t?ffiBT-fc 
9-, HI 8 (a) (411 7 CD 8 A- 8 A^WffiST'fco 
13 8 .(b) ttB7©"8 B- 8 B^ffi»fffiEIT*fc 

[0043] **ssjB«ii, m i <Dnmrm<Dmm& 

Jf 1 3 t nl FW>I 14 tCDft^pSiSJgjTiS 3 1 
*Blwttnay t-7te»I3 2^ffM£ftTV^</ 

[0 0 4 4] r<oi54«*tJ:*ttf, mi<DMWtm 

(Dm&lCtox^ nffl»f— 7*E1U(3 2CJ:&fEJMB» 

5 *S! > l/>fMO S F E TcD«J&£*-t-¥ffiiaTfc 
9, Hi 0 (a) I4g]9(7)l 0 A- 1 0 A^mi^fBia 
-efeoT. 010 (b) J4H9CD10B-1 0B» 

[0045] *mmm&. mi <Dnmm<Dmm& 

T*fe9, pS^x/i/fl -3 t nS KM ^8 1 5 t^Ffl 
cOnSiiiiSiaSl 2 *E(Ht4 n M y iJ— 7t£*feS 3 2^ 

[0 0 4 6] rco"J:5ft«*fcj:ixtf. 1 1 o^teifg 

[0047] *fc," » 2 (C^tttJBJR©* 

()R5^)Sltt«lg) Si il±*»W^*5©*lfc»«t 
h uyfMp S F E T'a>***«-r3PffiH-e*> 

Ell 2 (a) 1101 1C0. 1 2 A- 1 2A^SiI 
It'feot, 012 (b) ii@H(012B-12Bl 

[0 0 4 8] *mmm±, m 1 (Dm^m<omm$L 

X'hV, niKM>il 5 t n Si«S£eL« 1 2 tora 



\'. n Si&ilgfttJi 1 2 J:*) t>M&tiiO)nm*7±y hi 
3 3«Jh-C^5, 

[0 0-4 9] r»i 9&1SE£KJ:til^ H i roHiis^fi 

-t, m?mi±v>*$*:$:mz>^tfrX'£z>„ tats. 

[6'0 SO] ic.1t, *^JSff^(C4oV^T, Diffusion "fe 
!vyT74^ (DSA) £fflV^ftc s pl^^vflS 

y-*g 1 4fflffic7> 1 3 A^^i ^ t, nSy^l 

ft.- trFete, Ell 3K^-fJ: 51?, 'Ltt^ttSE^lS 
v^l 3 BC0gp^?5^-t^/urtl?aA$n5 0 t£oT, 

h ^fMO S F E T^fll^Sr^f-^ffiHTfc 
'9vHl5 (a) flgl 1 4 O 1 5 A- 1 5 A&fr&Wiffi 
Stfcot, II 5 (b) tt014(Z)15B-l-5B» 

[0051] #HttJK*tt, «5(o*ffif^(D^«^: > 

X*$>9, nim^ h«3 3STlCnM«ffi*tSl 2 
i 5 tffiJ£fiL^nMffiii*S3 "4i5^SixTV^5o ft 

[0 0 5 2] ro«t5ft«j*l-J:Htf.\"*attlBl-*3^ 

3 4^e>nM^7ir y h®3 3 Jiot nS FW ^Jf 

i s^iiiixSo 

[0 0 5 3] -fftto"<b, nlt7t5/ Kg 3 3 6TMn 
Mffiii^g 3 tic <fc 5 , h uyfl 

[.00 5 4] ft*j, MlckST^Scti 
triStfafcftfc, Bi5i:*t«t?i: v niKWvi 
l 5^4BSrtiSy-^aoffiBct 5 fcTiftfMLt 

(IB7(Z)3I1S»«) Hi 6tt**W©*7©ltlt*l8{i 
#£1^3! h I/>fMOS FET<0«j**^¥WHT*> 
«9 s Hi 7 ( a ) lid 1 6 CO 1 7 A - 1 7 A^MWffi 
BT'fcoX, 0 17 (b) (i0 1 6(D 1 7 B- 1 7.BI 



Page: 6 11-103058 

[0 0 5 5] *HtSJgfl|tt, fR 6 <D|Hfc«1S<Z>£»«jjt 
■C*>9, nfi*7ty hS3 3CFfc»rtSftfcffi«tt 

n Maii^i 3 5 as k ^ v - y - * m <o * * 

[0 0 5 6] 5ft*fi)ctcJ:tLfi, ^6^HiE^jg 
*T*l8«te>nT^56or\ 017 (b) l:^ti'5^ 

[0 0 5 7] ft*3, »6St5®7 0Hi6^8g«C*5V>T 
(i, n_Ilxi*i3-4, 3 5 $ry-^{RiJ(?M^(-^» 

M^-^ir y hJf 3 3 Jgjft LTIffiOfi±£|goT 

" . - * 

hV^fMO S F E T^^Sr^^ffill-Cfc 
«9, [119(a) (ill 8<Z>1 9A-1 9 AjR^%0rS 
BT f *ot, Bl"9 (b) figll 801 9B-1 9Bl 

[0058] ■*nmxzmit. % 1 ©*ifc#i^aEw** 

T'fcoT, nSKK yll 5 i nMKJ&StS 1 2 b<D 
IBK. nMiSffiSUH 2 J: 9 tift«et^>n^7-fes/ h 
13 3>65?FM3tL. lopS^.i/ufi: n-I*7ty H 
1 3 3 t<Dfii<DnmM&tKM 1 2fS(:ilnl!Jf-7 

te»S 3 2jWBrtSJx-0*5. _ 
[0 0 5 9] :wi54«filti:±iitf,»i v IS4M 

m 9 <duw&b) m 2 o 9 ^ms^ic 

h 1/yfMOS FET^^tfiBtJ) 
19, IH 2 1 (a) flH2 0C0 2 0 A- 2 0 Ajj&^SilSrffi 
Itfcot, [1121 (b) Ji|2 2 0<7)2'OB-2 OBI 

[006 o] m&mwitt. % 5 <Dmmm<r>&rMf$, 

V&*)s y-Hil 8liH/yf 1 6^6nit7 
t^H3 3±CSt'gSU, I©nl*7ty K13 

3ty^Hii8t (OBBKi±y- hlfitUt HiH 

la. b^y^-i 6mt&mic±m\cmM%8 1 1 tx 

^Sfta»*lft±1-Swi:irJ:oT»ric-t"5o *>3^ 

li locos ft ^<o3BRSfefbi-«t :o<t9 



n|*7ty M3 3rtWXA-^f t-v 5 (IE?L) <D 

^ o 

[0 0 6 1] *fc, #6£i:Jg| 8 l^ffV^t^b. *7B# 
|:*5»t8nS*7ty hS3 3<DSffi|£i3rt51;J!WS3 

[0 0 6 2] ^KS^WtSrW^ttr^, »£E 

2 6 VI£*tU t^ffifttel 0. OmQ-mm2i:l>5 

KfcftfcttS:* Lfc. *fc, hm/E5 V(DB#(Z) 

BJEfc 2 2 viftjx-cv^ Q 

3 3.fi, 0 2 1 (b) C/Tti5i:,'pI9x/Ufl3 

(Hi Oco^jffi^S) 0 2 2li*3SMO|g.l-bco^]ftJg 
h l/^MO S F-E T<Dffif&$:7f;1-¥-mm 
"C*> 9 , 123 (a) |j:@22^22A-22 AH^S 
WffiglT'fcoT, 13 2 3 (b) ttB2 2^2 2B-2'2 

[0 0 6 4] *mmMn&, m 5 ^>*ife^s^^*fie 

M/^i 62 *S3B*sn v 

1 62 (DmX'hZ nS^^ir>> b^3 3C0*B!r^n® 
KK>Il S^JFMStU 4tM/>f 1 62 rtttK 

[0 0 6 5] -(DXoftM&lCXtl^ %5<DMMXm 

1 5'*T©ffiit (m i s») f-m-s k 1 

' (S 2 Bggt) ©tt (IR 2 SEPg/jg l EM) tf'h* < ft 
[00 6 6] tibt, 1 62 t&At>8!v*»# 

ri> n y ± y h m 4 "C© SSBt^ S§ 5 <d %w&m i- it 

^tS<48o H/>f 1 62 WfttjKV^SJ 

^Srii5*^na*7-fe!y hi! 3 3 Cl&tf 5fft£MS/J> 

[0 0 6 7] Sfc, *3atJK16l-«tntf, KKVSS 

2 o^«ft&$ftfcj£v>tt^ 



Page: 7 $£H¥ll-103058 

V 

. [0 0 6 8] ifc, ^^Otttt-frW^fct-*. HBE 
2 6 VliftU yf^ffififcfil 2. 0mQ'mm2 t^5 

*^tc«nfc-tts:^Lfc 0 y- \*mf±5v<Dm<D 

Iffifc 2 8 V t«lxt^fc 0 

(SB 1 1 onjgff^) 024 ii*^p^09S i i com&m 

"C*>9; @25 (a) i±H2 4 CO 2 4 A- 2 4A»^ 
iffiiX'fcot, 125 (b) liS24(024B"24 
,Ba*aBrB8T*5. ' 

[0 0 6 9] 1 0 <F>%Wm t Aft 6 £ 

11, n It 7-fe ^ H 3 3 t h f S 1 8 t wrai:^ 
-hSMWRl 7<t9.t>ffV^|ftsR)R8 l^JfMS tiTV^ 

[0 0 7 0] #« : f©**tt*ril'<fctr6, Bffi 2 5V 
[C*fL, *>fflSif"4 7. 9mQ -mm2 'tl^5#^l-«- 

4 vtflfix-cv^o 

(^l 2co^i£^ffi) Bl±iS*J8W^S*«J6"C*>5„" 

[0 0 7 1 ] B26ll*«WO*l 2C0HJfe?gffit^5 

127 (a) li|26(^)27A-27 AjR^WrffiEIT 
fcot, @27 (b) fiH 2 6 £02 7 B- 2 7 BH£ffi 

[0 0 7 2] ^©MH^VfMOSFETIl pll 
«4 1 p±{C51^(tpS^^^g4 2.p«Jjxt 

W:niy-7|.4 3 n^ffM^iX^ aonMy-^S 
4 3 nj5^«ntfiII:nSy"^l4 3 n tll^tTi: 
9tCX h7^7 P tonlFV^yi4 4 n^S4R 

[0 0 7 3] nIKH^i44n«»?)pS , )x 
/H4 2 pMnSy-^14 3 n^fflgP^S^^^ffl 
«!C<±, P S>)x^l4 2 p<Dmtp(Dm£ *X*&%L<D b 
U>f4 5^JBj**JxTV^5 0 -4*3. £ h I/X5 1 4 5 
fi, niy- ^14 3 nSVnSKK >S 4 4 n ttt 

B^^^f^o^ Ky^^K^¥E^^t, El Mi. 

[0074] it, Ku-o-y-^^^^r^ui^s^ 

lti4 7^ffM$tlTV^5 0 nSy^|4 3nll:fi 
y-^fl;ffi4 8^JfM^tlT>^o n$!KH>i44 

[0 0 7.5] r^i^^Wahll K 



Page: 8 1-103058 



hS4£4 7IO?Jp1-5 pi|>i/i/l4 2 pc?y- b 
*J§4 3 n^f)Stel^LtnSKM^l4 4 n K 
[0 0 7 6] ~<Dt£, pi>)x^l4 2plihuyf 

%ffi&foU\cfc&vX%LtiZ> 0 iot, itf)rtS|5tf>5^ 

[0 0 7 7] 4 50|g^WUM/y 

f4 5(Dr«W2, M/>f 4 5©U5:di:t5i 

m&mm^rxD^^^mn, '&%mt\t&Lx cwi 

+W2 + 2 d) / (W1+W2) ©l-±iiD§^5^ i:*s 
[0 0 7 8] {flJxffWl =W2 = Wt U d - 1 \x 

«Jn^5fc*lr*^fiK:jiiS«Six5. *fc, o. 6 ^ 

m£JLTOWT*(i, h uv^4 5 \z®& ixfctt^^y— h 
"ap»**s ^<^ott v«8t4S«T L * < 4 $ • ' * 

<toT. ftiJ#^1$^ W{±0. 0 1-0. 8 

[0 0 7 9] ±JSLfc±5ir*38*»«tiixtfp9* 

/U®4 2 ptCn^y — ^14 3ninlKW>i44 

'(» 1 3 ^Sfc^ffiO p 2 9 \tt?m<0% 1 3 (DMMB 
h l/VfMO S F ET (DffiffcZTjk^ffim 
XfoV^ El 3 0 (a) fill 2 9<Z>3 OA- 3 0 AB^U 
ilitfcoT, 12 3 0 (b) ttH2 9C0 3 0 B- 3 0 

[o 080] mi 2<ows^m<DW&m 

f&XhV, P M^oiyUJi4 2 p, nly^i43nS 
Vn.S KM ^14 4 n^SSS:5tG$tfct)Ot**) 
5, ftfttfjfcHU pS^x^S4 2p s nMy-^i!4 
3 nRXfnm KM>14 4-n^ftx.Tx nS>)i^i 
42n; ply- *fi4 3 pXtf pS KM yl44,p 

[0 0 8 1 ] K±<D<fc 5 4*Mc£ Ltt, Sfi 2<7>3IJ& 

mi±, mi 2<Dmmmtm.fr j £z>zt\-£*)^ -fvv 
ins 1 4 (D^mwrn) @3i ii*«0^(7)g 1 4 ©njsje? 

5il h u > f-M O S F E T f * t 
T*fc"9s El 3 2 (a) fig] 3 1 (D 3 2 A- 3 2 AjR^S 
SfEitfcoT, 1132 (b) (iH31C032B-32 



[0 0 8 2] ® 1 2 <DmmMM<D^m 

A*ttU:tt\ pfi»E4 l-p*ffifc»jR»KC»Bt(Dp 
SffiiiSS 1 p#M$n, pS!ffiiA)i5 1 p±|Cttn 
Ixt7^r^t/H5 2n«^, nSit'^y 
^yug 5 2 n^ffi^te pS^/Hf 4 2 p ^ p MSiAJf 

5 i plzmmirZ>£o\zB&£tix^5o pS^^I 

4 2 prt<P«jtM:SSl 2(0$Wit^«t^5o 

[0 0 8 3] roi^&flfjSi: LXh, mi2omifeM 

C* l 5 oHK&Jgfi) H 3 3 te#«WE>^ i 5<D%titiM 
m\z&z>&m h vyf MO S F E T «^t¥[Sll 
-efo«9, HI 3 4 (a) IJ@3 3^3 4-A-3 4AJI^ 
Wtfcot, 13 3 4 (b ) (10 3 3 £> 3 4 B~ 3 4 

BMfrWBrmmxhZo 

[oo84]. xmmxmte. mi 4 (ommmmMmm 

&XfoV), pSiM!51p,; pS>).x;Ul42p, 
nSy-^14 3 nMnlKM^l4 4 n(Z)*IS 

1 p, pS«)x/l/|4 2 p, nSy-Xl4 4 nSO'n. 
iKM^i4 4 ntCftxT, nSSii^-SS 1 n, n 
l!>x^!4 2n, pSy-7f4 3 p.XtfpS KM 
>I4 4 p*fit;tT^5o 

[0 0 8 5] .H.Jioi5 4**i:L"rfe^ fgi4<£>^i£ 
ffitt. S?i 4 ttiO. /Jy 

(35 1 6 (D^mm) 13 5 I4**W^« 1 6 <7)HifeB 
SbJ-«5«S b k>fMO S F E T<Dffif&£:^-f¥-mm 
t'*>5/H3 6 (a) (4B3 5©3 6A-3 6-A||^a 
BfB6H"CfeoT* 12 3 6 (b) f±H3 503 6 B- 3 6 

[oo8 6 1 in (Dmrnm^mm 

fTCfctU *frWlwf4, nSKMyl44ntpl-) 
pi/Ug4 2 p tcoratC, nIKMy|4 4 n i 9 tSS- 

[0 0 8 7] "T\ n!t7ts/M6 ln.l±,-fii|x. 

H&tftoT^-5o nIKMyl4 4nll ^iJxL 

tf, nIt7ti/M6 1n©M^ ^<H^r 
hffe4 7±XVn^7iry 6 1 n^lCgfeftlR^ 
ffJfiE S R I E iC j: 9 llf UK^M£ $ tl.T ^- h Mte 

- Mfi4 7^^cO«^6 2Sr-^^^ t LTg£|g'^ 

[0 0 8 8] LTfc. 1 2 0Hig?F5 

2 p^SScftotk y— >T^*5tt5 KM->« 



(mi Kommmm) M3 m^mm(omi i<n%w& 
nic&zmm h uyfMo s f e rvm&z^'tw-mm 

Tfo^, EI 3 8 (a) (±0 3 7(7)3 8 A- 3 8 AB^kU 
KffffiHTfooT, El 3 8 (b) i4H3 7<D3 8 B- 3 8 

[oo89] *%m&m\±, m 1 3 (D^mmnomm 

nM^^iry H6 1 n&t>*nffiKW>Jl4 4 n CO^ 
I42p, nSy^l4 3n, n ^^^ir 5/ hJf 6 1 
2 n. ply-Xl4 3 p, p%l*7± y M61pS 

(/pSKW^S4 4 P £<I;iTi^ 0 

[0 0 9 0] EA±<Di5fc»f*fc LTfc. ^1 6tf>Hte 

(us ommmm) b 3 9 «*«w^ib 1 s rams®. 

»-«5*S-h l/^fMO S F E t <D«^7s-r^sm 

T*fc«9, 14 0 (a) I4H3 i9©4.0A-4 0Aj»5ea 
KfSH-Cfe^T, 14 0 (b) 1413 3 9<£>4 OB- 4 0 

B'j»jicffi»fffiia-es>$o 

[0091] *nmwmt. m 1 6 <o%mm<omm 

4 2 p t^f^C, nSy-^14 3 n J; 9 fciSJSSt 

[0 0 9 2] n £M£ft&j| 7 1 n 14, BUiliUfc 

F16 1 n £ H«©»j8Xgl::± .5, nS 

.nSy^|4 3 nf4, (6$ Lfc n S K >i4 4 n . ' 
iBi^MlKa^ niKW>|44niW 

[00 9>3l LTfc, Ml 6©JH6_» 

16^»§tlt^ nSy-7l43ntn.SKI/ 

(^1 9<^HJS^ffi) El 4 lti*^ cofg 1 9C0jlJE^ 
h ^>fMO S F E T<7)ffifijc£*-f¥gEi 
"CfcO, EI 4 2 (a) f4EU 1 00 4 2 A- 4 2 AjgBcSl 
WrffiHT-fcoT, El 4 2 (b) Iig4 1 <£>4 2 B-4.2 ■ 

[0094] *mmm\±, m is cd^^^^bw 

fiE-C-fcO, pi!>x^|4 2p, nSy^i43n, 
n SfiftKB 7, 1 n , nIt7ir^H6lnWnS 

ftWttt, pi^x^f4 2p, nSy-^|43n, 
n3Ufi:iftj£B7 1 n, nSt7t->M6l-naynS' 



Page: 9 #11^11-103058 

KW>S4 4nli:ftit, nl^xyui4 2n, pS 
y^l43p, pSMK«*Jl7 1p, pi^-7tyh 
16 1 p&t>'pSKKyl4 4 p£«;LT^>5 0 
[0 0 9 5] «±<Z>±3ft«$i LXt, mi 8cO^J£ 

j§f4. »l 8^)3llfc*»4:a^*5-tKJ:9, ^ jy 

(12 OCOHteff^ffi) El 4 3|4#«0!£>3§2 0(O» 
*g(:i^5«S M/>fMOS FETO*/S£*W-»rffil2 
T*fc!K w^»rffiia{4ia2.3 (a) Kffi^-fS t>E>"Cfc 

[0 0 9 6] if%W&%<DWmt, El 2 3 tCfls'Lfc** 

fcisi^T, pSI«i l tnf»li 2 i(DFfltrffi 
ffiSto n IliA^i 3 4 4M Ifc : t I:fe5 0 . 

[0 0 9 7] Z(D±0tmmc£tl^ y-h^VBT 

2 3fC^Lfw^lcJt^T.; ^>}SSi:5:ig:<T^5o 
[0 0 9 8] 04 41', *^lt»ij[cD|E*«ftflrr B r 

til* VflM2 0^nM*Ii^S3 4ic£T*igLfc 

(8 2 l"C0||ft3K1i) H,4 5tt*55W©»2 KD^MB 

> ^ <7)«j££^tWffil2T**> 9 , r. <£>KSEll4EI 2 

3 (a) t-ftS-f 5fctf>-C*>5o 

[0 0 9 9] *Hffi^Sgcom 1 0#®Ci4 v iiMO S F 
ET^)n®JSiA^LJit/^2K— 7 h7^^^nSa 

ii^S i asp lS^«*»iE53r>flj *«ro fc n Sffiii^Ji 3 
[0 10 0] c©«k5 4MtJ:ntf, ttSMOSFE 

[0 10 l].SB20«F»tt, 

3U^lffi8 8^nMaii^l 3 4t*-caLfcM<- 
[01 0 2], ^©J:5ft«ricl-<tixtf, =« v^^»fit*5 

««1 5ir*[^-XSr^MT^5^T\ :til:±ot 
t>xaft©ffl»ft:«rH*V6J:5lc4a w 
[0 10 3] El^, 8 3(4pSteaS. 8 414^ 

8 3, 8 4 14 n MffiffifeiS 1 '2 i jk 1 1 p n ft 
LT^5o 8 5(4pS-<--xa, 8 

6K<7)pSny^^M % 8 7t4n®^-5 ^^S; 8 
8i4= \s?#mUs 8 9f4^<-;*fEli, 9 0*4^.^^^ 

[oio4] ai,-"*«w<oiii6^ii*iiiwufcas * 
(4\ ±a^*tt»iB^±pas:!Bi*affl. ni^2 



[0 10 5] *<oft, *»Wtt*©*BfeiWftt*v^ 

[0 10 6] 

«HM^:^f ctyjgftt fil^ UI^SSmo s 
[BB0ffi¥/£K9U 

[■ 1 ] #*«<E>SS 1 ««S h v>-^M 

O S F E T<Dffi&%7ji-f¥-&m 

[0 2] mi<D2A-2A$LRXf2B-2B$L%:$Lmffi 

m 

im 3 ] HII*<OJBJi^t5Jt5«a'h ^fMO S F E 

o s f e Y<D«EfcS:*-rVffiia 

[0 6] P5 (^6 A-6 AHSl^6 B- 6 BH^SWrffi 
0 ■' . . ■ 

[17] *36W^3©|llfcIJlBjc«5«ahuV^M 
OS FET^ffi^cSr^-f^ffigl ' 

[0 8] gl7^8A-8A||St>*8B-8B||^ta»fffi 
H . 

[El 9] *3BWom4 0HJS^«i^5fllMh 
O S F E T Olf^^Tn-f ^pffigl 

[El 10] [H9CD10A-1 OA^&tfl 0B- 1 0B 

mi x] &%wom5<ommm\mz&mbi<'>^ 

MO S F E T <©flt^S:^i-¥pB0 
[01-2 ] HI 1 1 CD 1 2 A- 1 2 AHMl 2 B — 1 2 

[Hi 3] ra^i(S^«te*»t**a*«««rIttW+5 

[mi 4]-**w^»6o*ii»«ic«5_«ahu>^ 

MO S F E T 

[Ell 5] [Hi 4CD1 5 A- 1 5 B - 1 5 

[Ell 6] *«W©JB7©*Jfc»||K«5«ahl'^ 
MO S F E T (D ffif&Z^-f^m 
[H17) B16017A-1 7 AMt^ 1 7B-17 

[Hi .8] *%w<D%8<Dmffl&n\z&zmmhi'>?' 

MOS FET^m^Tni-iPffia 
[B19]-B18©19A-1 9 AiSlXtf 1 9B-19 
Btt£flHrBB 

MO S F E T CDfif JSJcSr^H-^pEB 
[021]-@2Q(D2OA-2O AMU 5 2 0 B - 2 0 



Page: 10 1-103058 

9fe£ftffBB 

[0 2 2] #*9i0>3Sl 0<9*«*«t«5«?HM^> 
^MOSFETC^$£^-t~¥E0 ' 
[0 2 3] B22©22A-2 2AMO t 2 2B.-22 

[112 4] *%W(D%1 i^a«ii:6^«Ki/> 

fMOSFET(DtS^^t¥iS 
[1225] 0 2 4(D2 4A-2 4AMtJ J 2 4B-2 4 

BStfciSBrBSB 

[026] #38fHtf>» 1 2 <0*ttJB*t«5«a h 
fMOS FET(Affii&4r^-f¥ffi0 
[0 2 7] 0 2 6(Z)2 7A-2 7AiBRtf2 7B-2 7. 

[0 2 8] H**^*»5*3«t«*V«ai: 

[p 2 9 ] *3S9!<aaS l 3 coSt£^ffii^5«S h vy 
fMOS FETO«^Sr^5pffi0 
[0 3 0] @29(^)30A-30AM^30B-30 

Btt&ttttBB 
. [0 3 1] ;*3EW0>*1 4(OHJ£^J|(-#51SfflM^> 

[0 3 2] 03 1CD3 2 A- 3 2 A*ftXtJ?.3 2 B - 3 2 

Blil^ttWrBB 

[03 3] *mw<r>mi 5(Dmmmm\m^>mm 'vw 

; fMOSFET^S:^t?SII 

[034] @33(D34A-34AiM34B-34 

Bfl&ttWBB 

[0 3 5] ^!B©JISl'6<Dltlfc»<iK«5«ffl>U> 
fMOSFET(DM^f?I@ 
[0 3 6] B35(^36A-36AlM36B-36 

[037] ^mmomi 7<Dmmm^m^mmh^> 

f-MO S F E T tDflf J&£^1-¥B0 
[0 3 8] 0 3 7(03 8 A- 3 8AMtF3 8B-3 8 

'BM^aWBB 

[039] *%momi s&gmmnimzmm hu> 

fMO SFET (D^^KSr^"t~ 3 PB0 
[0 4 0] 039CO4OA-4 0AlStf4 OB-40 
BiRfcS»rffi0 

[04 1] **b^(7)^i 9<onmmm^?>mm\>u> 

fMO S F E T<Dmf&*^-t¥ffim 
[042] 0 4 1 <D 4 2 A - 4 2 A^&04 2 B - 4 2 

B»*fflBrffiH - 
. [04 3] «W^)I2 0-(OHlfi»«tCiR5aS!hU> 

fMOSFET^M^fiBi 
[04 4] j3HlfiB«^*?KffilS:*-rWfffiH 
[04 5] 2 l h i/> 

[04 6] tt*<OlSSMOSFET<^«J*S:7ni-5paSia 



Page: 11 



#1^11-103058 



[B4 7] H4 6<D4 6 

11,41 p-pSSfi 
1 1 n ••• n MSS 
12- 
1 3, 
1 4, 
1 5, 
16, 
1 6 2 
1 7, 
18, 

1 9, 

2 0, 

3 1* 
3 2- 



-4 sffiLfrmsimm 



4 2 p-p'S^x/l/f 
4 3 n-nfy-Xf 
4 4 n-nS KW > 
45-4 l/>f (^ s lfiOSJ) 
- h (1 2 (Oft) ■ 

4 M6 
4 7 H| 
3 8, 4 

2 0a, 2 O b - KW >SES 



3 3- 
34, 

5 1 p 
52 n 

6 1 n 

6 1 p 

7 1 n 

7 1 p 

8 1 — 
8 2- 
8 3, 
8 5- 
8 6 - 
8 7- : 
8 8- 

8 9 ■■■ 

9 0 ■ 



3 5, 5 1 n-nSlMI 
••■ p MffliiiS 

p W.3ry^ y YM 



8 4-pfflffi»J 
n ^ y ^ M 



181] 



[0 2 1 



13 14 




(a) 



lb) 




So 19 




.14 6 ? 17 IE 




pHor p-or n*0 



[83] 



4] 



100 r 



G 
6 

■ 

a 
e 



10 



0.1. 





» - 




/\ 




/ 0.8 


— "*\ 


■ 


0.03 






— i : »_ 



0.0! 0.1 I 

KU^?<DGSBW2 Cum) 



10 



/r_ hGo a 24 ?s v-a 
— X^- 




Page: 12 1^13^11-103058 



[0 5] 



[126] 




[0 7-1 



13 14 



(6 17 18 




to) 



(b) 




13* 



12 — 



II 



i 



0? 



20 



^18 17 16 15 



7 



p"(or pror n*) 



n 



p+ior pror n+) 



[08] 



[02 0] 



18 16 




(0) 



(b) 




II 



If lor pror nf) 



So 19 




pior p-or n+) 



15 



[139] 



[Hi l] 



... 13 14 p 16 17 18 

,0A ' ■ ■■ H A . 




13 14 P 16 17 18 



33 15 




Page: 13 ftUB^Fl 1-103058 



[mi o] 



[mi 2] 



la) 



(b) 




5? 14 17 18 ® 




la) 




(b) 



So 19 




14 Gq |7 18 



n 



p*ior ror n+) 




[mi 3] 



[016] 



II 



S? 19 




16 17 18 



pf*(or p'or n + ) 




14] 



mi 5] 



13 14 



16 17 18 33 15 




ISA » f / 

^11 



18] 




lo) 



13- 




p+(or p - or n*) 




Page: 14 fSf^ipl 1-103058 



imi 7] - [Hi 9] 




81 



Page: 15 fSBB^l 1-103058 



[02 3) 



2 5] 



(a) 




la) 



S G D 

19 J » 8 1 I 



V 




-J 



tb) 



82- 
13- ■ 



D 



P 




rr 



p'tor font) 



20 
-15 
33 



-12 



§ 18 81 5 



82-1 
6 



1? .?.1.L± L 



20 
15 



n* 



p^orp^or rrt HI 



42 



[02 6] 



[02 7] 



27A 



279 
t 



43n 
-f 



. 43 44n 

6 / ) 0 




r 



3 



3 



W2< 



5 



V 



[02 9] 



S 43 P G 45 44p o 



27A 
J 



278 
J 




(0) 



(b) 



Sfv48 46 47 G D? 49 
^ 43n, v -J X ? ,44nrV 




P-Weli 




S9 ,4B 



46 V 4 / 
43n t i k K v> vj44n Jv 




Page: 16 11-103058 



[02 8] 



[03 0] 




S£r46 46 47 „G 



n* p + 




[03 1] 



[032] 



43n 



34A 1 
L_ 

34B 
L 



<3 45 ^"Q 




[03 3] 



43p 



I 









— ii 




— il 





5? 



34A 
J 

348 
J 



Sp.48 46 47 . ?D 49 




43n 



36A\ 



36B 



r 



[03 5] 



r 45 6In 44n n 

6 I [( ■ ( 0 



3 



§ v 



36 A 
J 
36B 
J 



[04 3] 




Page: 17 



#[$¥11-103058 



[03 4] 



[@3 6] 




46 47 9 G J$ 

\ n* ■ p* - p* 



N-Wel! 




42 n 




n + p* 

4lp~- 



(a) 



(b) 




49 



6 in 



P- Welt 




1HI3 7] 



[gl3 8] 



r 45 Sip 44p n 

6 [ i iiT k ^ 




40A 
L 
40B 

L 



im3 9] 



,, 43n 7ln r 45 6ln 44n n 



3 



E 



3 



rr 



40A 

u 

40B 



i 



(o) 



lb) 



(o) 



(b) 



SJ 46 g ^7 62 0? 49 




N-Well 




s» 48 47 G 
S U 46 -\ J 




[04 0] 





nr I rr 
6 In 



Page: 18 WBB^pi 1-103058 



[S4 1 ] 



34 2] 



42A 

L 



42B 

L. 



S 4 ft» 7lp G 45 6lp y 0 



1 



1 



[044] 




42A 
42B 



(a) 



(b) 




n* p + ; jr p- ) p + 

7!p 6lp 
N-Well 



41 p 




D? ,49 



n* P* / P~ X> 
7lp 



pTV 

61p 



N-Well 



[04 5] 



§ 18 




[12 4 7] 




n + 



P-We!l 



